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%>*><7>-Zh%>o J6l=PL<tt, C©aiHia>$SWf4, &£>tf>£±lii 

SSfliifltiSftffllC J:otX^ 'J > ? £ ft i> two-hybrid ;£ 
(Chien, C. T. , Bartel, P. L. , Sternglanz, R. , Fields, S. . 
Proc. Natl. Acad. Sc i . #54 1991, 88. 9578-9582; Fields, S. . Song. 
0. . Nature 1989. 340. 245-246) fc £ 0) % £ \Z <fc o T M W £ *l T 

CO) two-hybrid gaR-MSgfflSftfflOiSfcStf^ 
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j£^6£&ft¥f&<tLTJ§^£*lfct0)T'&S (Flores, A.. 
Briand, J. F. , Gadal. 0., Andrau, J. C. . Rubbi, L. . Mullem, V., 
Boschiero, C. . Goussot, M. , Marck. C. , Carles, C. , Thuriaus, P., 
Sentenac, A.. Werner, M. , Proc. Nat I . Acad. Sc i . USA 1999. 96; 
7815-7820; Ito, T. , Tashiro, K. , Muta, S. , Ozawa, R. . Chiba. T. , 
Nishizawa, M. , Yamamoto, K. , Kuhara, S. , Sakaki, Y. , Proc. Natl. 
Acad. Sci. USA' 1999, 97, 1143-1147; Walhout, A. J. M. , Sordella, 
R. , Lu. X.. Hartley, J. L. , Temple, G. F. , Brasch, M. A. , 
Thi erry-Mieg, N. , Vidal, M. , Science 2000. 287, 116-122) 0 

LfrU ZO) two-hybrid fettt* b * -itfc* 0) 

ifi "C IS Z £ ft? «f pT fig ft 5 & K ft S ft ffl I c H o T i§ ffl X* £ § * 0) "C 

ifey. -6614 1= * It £ £ I* a ffl B*<& o fee 

two-hybrid Sstt, if $1 ft 1= I* X t T3 M *< V , »«f<0 

gic^-Tjuaiiafc&iMiBiijBSffli^T, affi^Kfti t ft or ^^i 

aaiC«fcSlitBKtt£fr5&gS* < feofc (Walhout. A. J. M. eta I.. 
Science 1999. <?57. 116-122) 0 

tcf, «fcftaaK-aaH«sftffla)»*f^a5t it, is 

X^'J y r-J-t'^r^Via-tZ^+r— (USPS) ;£ ( Dunnwa Id. M. , 
Varshavsky, A., Johnsson. N. . Mo I. Biol. Ge II 1 999, 70, 329-344; 
Johnsson, N. . Varshavsky. A., Proc. Natl. Acad. Sci. USA 1998, 95, 
5187-5192; Stagljar, I., Korostensky, C. , Johnsson, N. , Heesen, 
S. . Proc. Natl. Acad. Sci. USA 1998, 95. 5187-5192) , I6g 

raoftsftfflic j; y , « & k> -r >fcigja£fc k> -f >tfift-3#. 

?T->£!gLE^ (GEF) SfcttR a s 7b< H til $ 4x , Uil^ 
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6£S£ttffi£#l§t$G E F &%?hmm£®&?zt ^5 sos 

- ') <7 JU— h T- tlfc (Aonheim, A., Nucleic Acids 

Res. 1997. 25, 3373-3374; Aronheim, A., Zandi. E. . Hennemann, 
H. . El ledge, S. J.. Karin, M. , Mo I . Ge 1 1 . B i o 1 . 1997. 17, 
3094-3102; Broder, Y. C. , Katz, S. , Aronheim. A., Curr. Biol. 

1998. 8, 1121-1124) 0 

;!>< $B £ £ *l (Rossi. F. , Charlton. C. A. andBlau. H. M. , Proc. 
Natl. Acad. Sci. USA 1997, 94, 8405-8410; Remy. I.. Michnick. S. 
W. . Proc. Natl. Acad. Sci. USA 1999, 96, 5394-5399; Pelletier. J. 
N. . Arndt, K. M. , Pluckthun, A., Michnick, S. W. . Nature Biotech. 

1999. 17, 683-690) o Z 0 £ & T* It % ft SI $ tl tz ft M Wi fi St - 

ssmsi* tifc»*©sitii, ' B*fcii«Bia©asi!» *sim±« 

fiaStffeofco c ft b 0) & li , iN-ftit, 8? Jfr £ ft 5 

fco 

fcT. co>airaa)*BBi*, v.±.<Dt fc y roiitt iz^*-c$:£ft 
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£2|Cli, C (7) Hi H CD H H I* , intein CD N -^aiffllJCDTK'J 
intein CD C - * 3S « CD tK «J * Zf f K «h «MI 3 S CD C - 5fe 4iB fit CD *° 

'j*?? K^^tr^p-^b cd - ocD^p-^s&saafc-a 

C CDttJllCD^B^Ii, m3lZli, ±f27f P-^a CDC-^Dg 
fflijt 7P-? b <DN -3fcfiiSfii]|-, 'J >*-E5i)£*J-f 

SblC - CDdiPCD^B^Ii,. |g 4 intein i«giVMAB] 

15 I" lis intein ^11 D n a E t fc I - 

igeicii, zcDitiiicD^B^tt, ffifEcD&iifcaatfSiftge-e&s 
ga»-aeiHffis:ftffl»«fffl^p-^*, m7izi* % titis^ 
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"f 4. 

tbzm&n-m&nttkftmmmmzfn-yz. as 9 1=14, gfttt 
$bi3 s c©ttHa)jiWtt» mi old*, WK»2~*9(D^r 

oix-r*i*xo)geR-seR«sftffl»«fffl^n-^$*a-r 

BB IS 0> Ml JH <c IK « 

l4S6R-gSR«Sffffl» (III) ttSfiRX^-f^^y, (IV) 

ttMMaaatsfcjjs-r. <i a) ttgeR-sdRfflstt 

ffl^^fffl^p-^a, (i b) j4aaR-aaR«5^ffl»«fffl^ 

P — If b „ (2 a ) 14 intein (D N - % 3g ft (D ?K ' ) < J =f h\ (2b) 
14 inteinO)C-*«8ffi<DJK'J^>r^ K, (3) 14 & ft £ 6 $ 7jk L , 
t < IC (3 a) li*»a6<DN-*JHl|©7K'J^^f K«, (3 b) 

ttmmms o> c-mnma k (4a) i*g&R 
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(*fcliga-Mi4) a, (4b) ttSfig 

B J^to 

m 2i* s z <D%w<Dnmmizti^x. eg f pon-s^mo*' 

l J ^Zf"f K(7)^jt(^OL>Tv 112 4-112 9 <Dffl-ZW.t& L 7 

0314, C(7)^B^0)||fi£^J|-fcHNT. *HI®tf-e3ggi£*K P G 
EX_NVC-e^»^fclfiIfl)SDS-PAGE»ff^S^i 
L H "C & o (a) ~ (c) 14, -ttU^tls Coomassie Blue 
SDS-PAGE, (a) (4g&K#^ft*gi£ (Novagen) t#^ft 
(kDa), (b) ttGST-77-f-f ^-7J7A|il©i4i13j, 

(c) liGST-77-f-f ^-*7Ai:«(:Siii$it 0 ft. 

(d) ~ ( e ) itmm&mo)m±M(r)^ -y^ -r 

£if*U (d) I4v D EftftMttfcU: J: 6#«r*SJg. (e) liGFP 

IS 4 14, Z0fgBfl0||li£i5lllCfeDT^RK^^fc^7X 2 K (ga 
It-^ElMfESftfflJ&lJrffl^P-?©) O^fiK^^ LfrmB§^5tH] 
t'fel), ^±l*fl]PS^^tJifliJ|!t-e& L J , $$14 V D E intein <D 
x>K*$U7--BK*-f>, E3^l4x>K5^7U7-if$^*^ 
^V'DEintein, HffiliG S T t3L 14 H i sM^^o * 

fc, te^tl^tt 'J stop l4^!R^±n K> L, start 

3fl)ffiifl5ffll:J:Sx^7'f5'>^eS«SLfciat*5. (a) 
(4pET_NVCASD (C/M) (SDS-PAGE), (b) 14 
pET_NVCASD ( M / C ) , (c) (4pET_NVCASD 
(/) gen e1 % (d) 14 pET_NVCASD inker (C 
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/M), (e)lipET_NVCASD I i nke r (M/C), (f) 
tt P ET_NVCASD I inker (/) $SL, (A) lian 
t i - H I s IgftilZ «fc h *5 X 7s * y 1 U v =r 4 > 7 s ( B ) lian 

4fi!c^a)^3fe^^^ Lfc|T?fc5 (M: 47 0 n m, 5. 

Onm/OKi, 5.' O nm/<> h'fi). (a) liNVCAS 

Dl i nker (/), (b) I* N V C A S D ( C/M), (c) I* N 
VCASDI inker ( C / M) £ 7jk? a 

0^^^^ LfcH^fc^o jg^iifiBBSrt 'J * v-A^t-f h ( i 

RES) £in-fo £ t- , pLucAl I, p L u c N , JS^pL 
utCfl)cDNAlipcDNA3. 1 ( + ) I- }f A £ tl T l> & e Stop 
fc <fcl>* Start (iMlR<D*jh£ £tf M£=l K>S*t, 

1381*. Z(&mM0J§W<DSIMl~&l>-r;, LucN<7)<?*, Lu 
c C<7)*, fc«fcl>*LucAI I 03^3fe?tg[$^-ri2!T?fcS<, 

0 9i*, ca>tBEa>*wa>3llfc0iicfci*i>-f > *> a. >j > is jra k £ 
& 3 a k x zr? -r i, > y 0 it to $ m l is -e ft £ « 

$ jfv f 0 T? ife "5 o 

0 1 II*, CO)ai^0^B^(7)||tfe#]^fc|-J-^ L um_Ft*Sig 

ie w * si tfii-sfc«><o* mollis 
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msm*??* i/yy t\t, iiRtoigs^^ was a a -fey* 

>h (intein) kj ffi $ ft -5 ^ □ "tz 7. ~Q fc & 0 intein 

<DW 4 ttS L £ (5)B#K 7 7 >*>7IB$I| (extein) CD 3S 3^ 4* ^ IS 
(Gimble, F. S. , Sci. Biol. 1998, 5, R251-256) 0 

<T> & otH intein 0) g H tj] tj ffi L $ 15 » IC j£ ffl 1" & C £ |C <fc kj , S 

2 0(7)a&Kl:: : &*>i*S$;h.£2 0(D:?p-:?a, b^6* 

2-D(D-?a — ? a (1 a) J: 7? P — ? b (1 b) iZft^Z. 
?a-Z? a (1 a ) [*, intein 0 N — 3^ «| « 0> tK x ) ^?tF K (2 

a ) £s»aao>N -5fc*sfl»©#y k o a ) s^fc^a-e 

6 y . -J P — 7 b (1 b ) I* s i nte i n (7) C - % m fi'J <7> # 'J ^ ? ^ 

K (2 b) tm®m&0)c-*i&mo)# l ) K (3 b) 

CtlbO^n-^a (1 a) fccfctfb (1 b) &««SttJfl 
£fi¥«T Lfcl^a£!C A (4a) fc^tfB (4b) IC jg#S -f 5 C £ K 

cty. aaKA-BMo)fflsfiFffl*<»«r**i4o -tut>%. zm- 

7 a (1 a) fc<fctf ?P-?b (1 b) LfcaSflA (4a) 
taGfSB (4b) (l)t^tt, U^I6I(4 ai 
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4 b ) *«fflS#ffl (I I) ttlti. inteinC 2 ) A«X?7-f *> 1/^(111) 
(CJ; o TtJJ y tH $ tt-So C tilery intein(2) |-fg££*lTl^ 

-s^maegma (3a, b) A^^^^i) civ) ox-. m^>htzm 

d CD <h $ x ififA (4a) tlfilB (4b) tfffiSttffl (II) 
Lfcltfltf* intein fl)^^7>fv>^ (Ml) tffiCbttl^fcfc. 
«g£ (3) \tM± (IV) «lttl-r £c 4: A^tftL>. 

#^P-^a, b (la, 1 b) it. intein CD # «J Kt« 
132^60)*° 'J K<D^fr bft&^CD-C'feo-Ct C *i b 

3" a „ b ( 1 a % lb) iZfc l\X intein CD tK U <<Zf=f- K (2a, 

2 b) fcwaaaoTKu k (3 a , 3 b) i±, 

TlNTt«J:l>L, 'J >*-IE5>Jfcfc*CD* 0| J K£tt LT*S££ 

ZCD£dk intein t L "C'tt, S*CD£!&)E&3|5CD&*Q(D=b 
CD ^Jlffl ^ o Saccharomyces cerev i s iae (H&) Sc 

e V M A , Candida trop ia 1 1 is (# > S> £ ®) Ct r V M A & <!; 
l-fti§cF;ft.'i>Jt}££ ! $)fi3fe<Dt<D» Mycobacter turn tuberculos is(%& 
& H ) Mt u r e cA&^CD^IESiSiS&CDtCD, Thermop lasma 
asidophi I urn (+h — X77 v h"7 -f 7 A) Tac V M A & if 
CD^3ilId&3teCD : tiCD3|jb<^lf»o*l<So £ , Cyanobacterium 
synechocyst is sp. (Hill) 3fe CD D n a E ^» i nte i n t L T ffl £ 

ccottJiia)^B^(7)aaK-aeatas^fflft?«fffl^p-^( 1 a. 
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lb) iZtii^X, ISgA (4a) ^l^SB (4b) (BfclKtSZ 
ttffl7i<<&6 <t intein 35<a»Wt« U tti$*l*fcd6lCtt, intein 

Ri*fl*Jl-li, V M A £&C7) intein A>gB&3fc CD Ssp Dna 

Eintein tfVfg. L < ®1 ?F £ ft -i> o iSVMAfli, $fi£ifi!R±j£ 
& 1 20kDa VMA1i)<iaiX^7<'>^y$i!ijlU 
70kDaCDH + -ATPa s e+J-^ZL"^ h <t , 5 0 k D a (7) $fl 
$ (VDE, *t;ttP I - Sc e I) £ 

? ( 1 a „ 1 b ) Iwfclf § intein S&ft (2a, 2b) £ Ltff* 
L < HU^btl'&o llffi^A Ssp DnaEtli, strain P 

CC 6 8 0 3A?, ^0 D N A@£5ijA<B^ bAM^^o TIN'S (N-3fcS8 

m\z 1 2375; et££. c -*safflai= 3575/ mm&z^-t 

&) ±. X.f£<Dftm intein T? fc l J , N - fc J: C - exte i n C7)ij££- 
^^ZtCt^ab^tl^ ( Wu. H. , Hu. Z. , Liu, X. -Q. , 
Proc. A/at/. Acad. Sc/. USA 1 998, S5, 9226-9231) #> , & l> ^ < , 

±um&m-m&mnKftmfitifrmyn-z? (i a . i b) ic^it 

& intein ( 2 a , 2b) i: LT>? * U < ffll>^^4. 

Ja±l-0iJ^$H-5>a^<D intein (7) cfJ "T? ^ ^ S S 3|5 (7) Ssp Dna 
E intein Qfi ¥1 16 % Sffl BS 1= If -§> S El SC - S G K fHO ffi S ft J3 

&IW£$t8E0> intein £ ffl l> T =6 J: 

? (1 a, 1 b) -Q\t. intein 0) X Z? ? J Is V (III) tfftttfc 
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tz>*?\z % 3E l < tfr y**ti» fro, fcan&tfjEtticafc^&jifc 

It tlli^C b U (Duan. X., Gimble, F. S. andOuiocho, F. A. . Cell 
1997. 89, 555-564) 0 LfcA^T, intein t L X I* , £ !$) £ 3fc 0) 

mm l t= y , ® mj # y > a -k^] $ $a l t y l x , x ? ? ^ > ^ 
®tetto)K7 r ^i'<^5 i Ky>*-xst^K./t^mf*iwfcLNX, k 

LN7> ^7 -f *> >?;S14£^-f C £ tf*U b *tX (Cooper, A. A. , 

Chen, Y.J., Lindorfer, M. A. , Stevens, T. H. , EM BO J. 1993, 12, 
2575-2583; Chong, S. . Xu, M. -Q. , J.Biol.Chem. 1997 272, 
15587-15590) o - £ , ME Ssp D n a Efli, fill IS 0) t fc l ) , 3£ 

aSflBf)^ intein x&y, ie l < *jr y fc * ti x x ^ ^ -< v > ^ *>< 

jgC £> C £j5<*D b4xXLN^*<, t < icy >*J-g2?iJ£igA LX * L 
4"<XtJ:tNp 

&±CDifcytf) intein (i s N - jfcfflffl® tK 'J ^ 7 f K ( 2 a ) 
t C-*SS«|<Z>7f?'J K (2b) iC^flJSftS. C(Z)tiilSI<Z>Sg 

!!B©tfiB-i6RffiIftffl*ffffl^P-? (1 a. 1 b) XI*, 
#SiJ£*i/r# y K ( 2 a , 2 b) It. lillg(0N -Xffim 

©#y * K Oa ), fc«fetXc-^agffiij07Ky *zff- K ( 3 b ) 
icft^e^^nx^D-^fc^fto 

(1 a, 1 b) |Cfcl>X, ffll^bftS&iS&IiBS&iaii, gailAfc 
cfctf BOffiSfEffl (II) IC<fcy, g-^Q-^a. b (1 a, 1 b) 
frb intein *< 7> ? 7 «f i> > ? (III) L £ £ , IS^^f K^t 
U il*S (IV) £*l&4,(7)-C'fc5o CO) J: 5fc«lfcSa (3) li, 
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ffl£*i£ 0 »fe*3fese (gfp) Kiionftm&it, 

i^'y Z> i ^--tf 0) N - «fc C - 3fcS»rt<, 5fc* fi X -Q 14 gft £ 

-o0>/3- v- hrt*bfc£*£fc N K> -f c 

(7)-0(DK>^>|-tJTyt:£*iT^&C£*<&bftTU£ (Waud. 
J. P., Sala-Newby, Q. B. , Matthews, S. B, Campbell, A. K. , 
Biochim. Biophys. Acta 1996. 89-98; Conti, E. , Franks, N. P. , 

Brick. P., Structure 1996. 4, 287-298) 0 L tz o T , d ft b 

<D--D(D k> -r Lriv3^$Kfc^&-e#iijL-c* 3 a fcj: 

l^3bit^tJ:i^ £bfc, ;u v7 1 5— -t?B*TM4, N-5&SSS 
fiW<7)# 'J K (3a) IC, intein (7) N — $4{fll|0>7K "J 

K (2a) >>7fO (Cys) SIS. * <D - 1 

±S5«lcf i p v> (T y r ) £fcl4-3, - 4|4|:§^77 

-> (A I a) t7iljl<77->(Phe) fc |C J: tj , 

ft:fc^6„ 4 3 7#g(7)7;u^->siS^vx^-r>ic^^L 

fc^mi* (R 4 3 7 C), 4 3 6|@(D7XA^>iili$fP 
*> L fc^mtfc (D 4 3 6 Y). 4 3 4i@(0<yQ-f v> 

SS?77->tt^Lf:t^i* (I 434A) H<7)^fH*£ftJ5£ 
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L . ft m ft X ? =? <f v > 1 i£ C £ «fc 5 1= t T J: I* . 

m±0)tfcy<Dim. Mi-S^t, lag a - B^aiii: 

§161(43, 4b) t^P-^(l a s 1 b) (Da^^aii, 
JilT, »ft LfcSSKft^TlllifctfiJ^ U C 0) IS H <7> H life <B ft* 

mmm 

li, HSV M A 1 &3fc0) intein ( V D E ) lN7Co 
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V D E CD 4 5 4 <D7 5 / &<D O *> . CysUI^tDTi 
A s n 4 5 4«*ft©75;i8Si:tS. tfc, c_ 
extein (± % C y s 4 5 5 ^ b lite L, CyslCgjftLfc extein 
5£S£-1 t^->/\*U>^-ri) 0 JUTN - extein £ ft - 2 . - 
3 • ■ • t&^tfXZ < fc& 0 

JliMfttLTIi. > <7 7 y (/legyorea victoria') £ 

3feCD$fe£5fcIi& (EGFP Current Biology 1 996, 0(2,); 

178-182) £BH^Co 

MS K- g £ g *BS ft fflft?#rffi I* * X^^-f 

*S£8|Ji: LT li, EGFP 0) N CD /K ij jr IC 1 O CD C 

y s SS, - 1 ft CO ± 3SE IC & & G I y »& % -5, - 4. - 3C03 

LfcJl^t, E G F P CON -5|caasffiiJC0^'J ^Zf^- POffi'&tfitm 
«SS<f I 1 24-1 1 2 9 CDFb^T 5 / i£$£»£&TCD<fc 5 Kit 
&Lfc (H2), 

(1) EGFPCOI 1 2 9 C E 1 25 I CO H£ M £ ft # o o 
C ft b I* £ & £ M L > EGFPC0 j etltPII|C048 8 n m <fc 5 
1 0 n mlzMmtS &Vf£ft \t-*J £^Lfc, 

(2) JbCml 2 5 I: L 1 26 Y CO £^ $ ft <C o fc i§ £ IC I* „ 

Jil± * y , L 1 2 6 Y COEMIC J: CJ m 1 2 9 E G F P lEmfttf^ 
3E Cliffy If^iSJ: 5 KfcofcC % <fc / S tcl* , HftiiEiSli 

^CC, I 1 2 9 Cfc<fcO'E 1 25 ICO^M^trofcml 25E 
L T JBl> fc . JUT. Z®«|*2&ft&$E G F P* 
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_N V COfSSi^ 2 5 tTff o-fc. 

(1) *fli@G) D H 5 aW&mi^T <f)l* > S - h7 > * 7 
x^-t? (GST) Ifc^SEl ^fg&Ltco V D E^igt t E G F P% 
m&<» N - J: U* C - *Mi] tK 'J * K £ S 5 ? 7 X 5 h* $ t a 
c -0$I]8|)TT?, C0G S Titfe^lZlt^ Lfco - tLj: 
y. GST (2 6-kDa), E G F P g A f* 0) N - * ^ ©J tK 'J -< 

25»» (13-kDa), VDE ( 5 O - k D a ). 

n&itnm&oyc-iziffiMtf*) *zf? k d 4-k d a) ^b^s 

(2) bftt_gE3S£*fl§®fr bttdi. mML, SDS-PA 
G El:J:^T^IlLfco 1 2^1 5%SDS-PAGEy;Hi:, 
«^E3 £ 1 0~225-kDa (Novagen) £ 3?S in L , BftftH) 
3HT<£ofco <7-*;U^ Coomassie Brilliant Blue §fe fe L » nI*HbL 

fee 

OxT.^^^'P^^f-f^yii^ ant i-VDE/K'J^Q— t^U 
fcttt , an t i - H i s M^tf *) <7 a ( Santa Crus 

B i otechno logy), ^fclia n t I - Q F P t 7 ^ D-t^ttft 
(BioRad) LTfrfcofco 

£ □ -— {fc^fcHsftl* * "f^r Takara Biomedical b A 

P C R B3r li , AB I 3 1 Ovi^f-f •v^7t7'f1f-l:J:o 

15 



WO 02/08766 



PCT/J POO/09348 



*l±fi£!$ja>£j&#li> - 5O-kDa0lfiI-(?*ofc(i3 b) 0 
Ztlli, VDE (50-kDa) $5 &Zfi G S TtSiSLt extein 
fl)>:?^-|i!Lfc„ 0*y, GSTtEGFPflf*(DN-^Si 
fi|/-KM ^^T- K (26-kDa + 1 3-kDa) ©it^ieiT'ft 
£ <t % it b ft <§> o 

Zft^LJ, I££^E3 If <D 1 O 3 - k D a BiflE&tf 5 O - k D a 0 
VDEt53-kDa(DGST-EGFP A B £ Wi E3 ft 1= # SO S 

VDEiGST-EGFPtl§I^I6I(0»fl$, 
<5 x 7. $ > Z? a y t- 4 y9 & V Wm L tz o 

Ant i-VDEfc<fctfant i - GFPftfttt, * *l ^ *l » ■ fl) 
l Jtli*tL7c50-kDaintein(Il3d) JjJ:^53-kDa G 
ST-EGFP £&II!££E3 (0 3 e ) t 4$ H W 1= £ S& L fc „ * fc , 

x ? ? * > y z tit* i^mnifov) i oo-kD attifiiza?>*i*fi6 
i^-rtia>atn= t»«f **ifc. 

GST-77-f-f -f-*7AI:<tot^ bCGST-EGFP 

ICjILs iIi:$S^Lfciai$ P r e S c i ss i o n ? Q x 7 
- -If T? W V 01 L , S D S - P AGElCAMtfc ( ID 3 c ) t:?>, 2 
5-kDai:/OKA<fl^fc. CLflli, EGFPlMdJHl 

(3)^lz7^^- J f-f-*7A|c < J:-3T«Sa**ifcSE3Ha)« 
H?H4 8 8 nmj3j:l>'5 1 0. n m £ £ EGFP©it«t<- 
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*lCfeofcV D EftUjJ tJtii*^. EG F P^mftCDN - <fc C - 

(1) ^ISBL21 ( D E 3 ) P LysStt$i^TN-^ 
l=H i sfftt£tt£L*:IB&9tlfc£g&g£fffc 0 
I6)t-I6»ffiiftfflSK«t4t:i6i:, P GEX_NVCfl) 

GST$pET1 e-b^^-CDH i sftNTeC&L. *?7-f 
*>>?0$&Sfl&£ #M LT p E T_N V C A S D (/) £#fc 0 

C<D»«(±» 1 8 5 -3 8 9 7 5 ^»«gl*l::#«E-f <&«ffettl::* 
5<tx>K5J^b7~-tf J E5 l -7* <(HlR#Jt3 K>) - (Sh 

ine-Dalgarno E*|) - (HIRIii&a K>)> ft* & ft £ 

^btlfc^7XU'pET_NVCASD (/) l± % ilZEGF 

PtVD E0 N -^5ifilJ(7)^»J h* (N EG F P — VDE) 

Sa-h'tSge n e 1 t , V D Ei E G F Pfl)C -*a«©#ij 
* 7* K (C_VDE-EGFP) ^-Ft§gene2^^i 

gag-g&gtB£ttffla>KH=. V D E <7) N - ft J: c - Xi&M 
<J)i$t)*Zf* K*<ffiffltt(=aEte(= fettle, @4|;s 

$ +l ^> «fc 5 1^ . HlR»jt=i K>^HIRBHtta K> (DIM ICG I y - A 
s nfl|LJ£LGai£«-r6Btt1£(D'<:7?- K'J>A-$|ALfc 
( p E T_N V C A S D I inker (/)) 0 

fi c f * 3 <p«ai <tg e g - g a g«s# ffl 3ftt»a-r * 3&» **B-r 
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ZtztblZ. TJJ^va 'J > (C a M) t * O 9 - ? V h*?? K T° 

C a M fc cfc U* M 1 3 (7) $ j£ I* , N M R I: J: U B^C, ^|:^ot 
(Ikura, M. et al. Science 1992, 256, 632-638) tc 46 , CaM 
* Oft it (7) T 5 y Mfr £M 1 3 H>(7)ft £<7)7 5 y 1? <7> Eg SI *< ^ 
*» y , »* L ^ 0 

( 2 ) IB $5. ^7 7. SKpET_NVCASD (C/M). pE 
T_NVCASDI inker (C/M), fcJ:tfpET_NVC 
ASD I inker (/) £ * fli @ «B flfc F*9 l~ S A L , *f IS & Sfc £ 

irttx^^-f > ? £ na c -r 1 4>> ae*^* 2-5ticr i 

g e n e 1 (7) $1 H Ei & * ant i -H i s fl| t&ffift I- J; -3 X St 
B**lfc (05A)o fit oTM 5 

5-kDaifl (|5Aa, d) 7?&y. C^bliN_EGFP- 
VDE (36-kDa) O X ? 7 J > ? £ tlft l^KHmfo t C a M 
(1 7-kDa), £ I* * ^ CD it *3 'J > 2> — (1 - kDa) OX 

% z t m m m x* & o fc . 

3>ha-/l/tLt, pET_NVCASO I inker ( / ) 
^7^5 K$tt4^Hi©il(Klfe^SDS-PAGEl:AWtfc 
t Z bs N E G F P-VD E CD J£ - /\* > K AM# b *l ( IU 5 A f ) 0 

CtLb3fIO^^X5K^b#b^tcxV7-rv>^$tl^lNfl 

iEfcgsiccD&gE u^uiis is r - t fc o fc . 

gene 2 (7) 3 S H ± lifttt I* » an t i - GFPf/^Q 
-^U O r»SlJ**l, E G F P® C-*JSffiia>7K«J 
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£ b I- » pET.NVCASD (C/M) jo^p E T_N V C 
A S D I inker ( C / M ) £ % & L 7= $B AS l~ L> iffc^* 
^n>frb^b*lfc#&3j|ME3(D*t£l*,N_VDE-EGFP(2 
O-kDa) tM1 3 (3-kDa) (05Ba) £ fc I* # U > * 
-M13 (4 - k D a ) (H 5 B d ) 0)ftomWm& M <» Z tl t «fe < 

£&3!L7c CHS B f ). I lA^fat:3O0)IfiI 

£ * L *: » pET_NVCASDI inker (/) * ^ t? * MB 

T.'*? MUgltteJIbtlft^oTio P ET NVCASD (C 

/ M ) $^T^^IIiB*T:s CaMiMI 3$*^^LfciC5, 
5 1 0 n mllfcrt SSSSfcSBjfcU:*^ 0>£ft*<JI b*l7io N_ 

EG F P— VD E JJ «fc 7JC C VDE — EGF P [Z @ ffi t£<7) K 

•J — LfcCaM rjM 1 3 0)ft3S3gt-ete. 5 1 O n m 

<7)^5feA^t<^^bLfc 0 pET_NVCASDI inker (C 

/m) **-t<6*MB**b<Da±i*tea>B5feBSf*. n>r-n-/u 

^7X5 Kp ET NVCASD I i nke r (/) * fc I* J3 ft t± 

'J>* — pET__NVCASDI inker (C/M) $3-FL 

C*l b (Dgf J: U % CaMtMl 3(DfflHtffll:<):y 4 /n traw 
T-X^^-f y>^A?g: U , EGF P^m<*0>N -fc J:rjc -SfcJg 
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7.?z> 4 SfcAI-tt* V D EKfclf& N -fc J: C 

li, c - %^<T> N_V DE#N- 5^ (7)C_VDE£i£&lc 

CaMtMl 3fl)|^ C a MO N -^Sfci^M 1 3 (7) C — ^ 
Sao 0) FbI 0) Sg gt li „ 50Affeofc (Brookhaven Protein Data Bank 
<ky) 0 Z<Dffi»li, N_V D E fcJ:tfC_V D EiiWtet SKI* 
PlfilH^fe y , Lfe*bt, pET_NVCASDI i 
nker (C/M) ?7*5K££T6*8§MT*0)lELl^yfi*- 

LfrL, UPg I- I* , pET_NVCASD I i nke r (C/M) 
^7^5 Kt0)5 1 OnmT-m#&j£<7)BJbfrfcii*#Jlb*l, N 
_ «}; C _ V D E |c ^ ft £ L fc 1 O - <fc O' 9 - 7 5 / l£ 

'J >*-7bW D E(D#t ya#l:*SftBlttSHfct, v D Ert<$& 

gets 5 gag-gagffig^fflft^fffl^p-^cD^Ba 

BIT, ^77.5K©^fiEtt, *^®tf> strainD H5ai$ii 

g6R-IfiRffiIttffl*«fffl^a-^<D intein U&tLX 
it. HI! Synechocystis sp. PCC68 0 3 & 6 3fe 0) D n a E £ s 
HBBfi LTI4. »±*$UU**ffl;U5/7 x ^-tf ( L u m__F) 
(pLucAl I) $43775^Kt438T5/lS(DFB^T:^SlJ 
L , N -SfcJBfl!] ( p L u c N ) <fctfC-3fcS8<M ( p L u c C ) £: 
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7F L tz o 

( 1 ) ik>7i 7-Hf(7)^SlJ 
$f , pLucNfcJitfpLuc C«3tt^oTU4: £ 

•V -< - -X/\AX^-f (CHO-H I R) |:§/l/i/7i7 

1pgfl)^5X5K (pLueAl I, pLucN, fc^lKpL 
u o C ) t 0 . 01 ^gl»D>hP — jU^7 X S K(pRL-TK) 
t tit\Z CHO-H I R|:h7>X7i^>a>L, i 2 *7 x ;u 3" 
U-^-C4 5MtSiLfc, SSft£;U5 / * -* -T5S1 

R £|s|&#T?J&S Lfco 

"f 6 46 CI % Renilla (^iV^H) fi*0^«>7 I 7-f (L 
um_R) £flH^fc dual-^v7i7-"b' 7 y il *f tt fr ^ s "7 x 

i8i:^^v/7i7— tf (*fcli;i/v7i7-fJt) (Df§*fr3£7fc 
(RLU) £^ Lfco 

S4*^/Uk>7i7- -if ( L u c A I I) £#SS|Lf::CHO- 
H I Rttt, RLUIJ, 11. 4T?fcofc (i8 a) L u c N 

fciU'L u c C©^$^SLfcCHO-H I Rtli. RLUIt 
H^Jtl2 . 2 X1 0" 4 j5«ktf4. 5X1 O-'t&ot (08 b), $ 
fc. L u m_R ^"(D 4,0) £ff2g&A Lfc CHO-H I R©RLU(A 
V*?9>F)I*, 2. 2X1 0 >4 1!jo7fc:ti^, LucNfc 

iU'Lu c C(7)*T:f*S£#;5tt£*i £fc^c: fife. 
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(2) DniEO^I 

H ^ ( Synechocystis sp.) P C C 6 8 0 3 ^ft D n a E li, 
IttlBflDifcy, N-*tt1Wfl)1 2 37;ySSStC-^ffl©3 

(3) ias-iesffiiftffl»tfffl^D-^@ 

±IS (2) <7)D n a E 0) N - 5fcag$] £ (1) 0)LucN?. *t:. 
±IB ( 2 ) (7) D n a E 0 C - jfc « fflflfc (1) (7) L u c C & * i! 
3£§ L » /Wi/XhP^ttXS^C^-UfeSp I RES 
(Invitrogen) (7) 7 ,/U ^ £ □ — ->^+f-^ h (MCS) t'JfA Ls 
p I RES-DSL$j|t 0 U htltzZ? ^ 7. 5 K (p I RES-D 
S L) f± % N n a E 0) 3 ' -SfctfUMfc C -5S4BftD n a E 

(7)5' -^SffilC ~ OCDM C S M C S - A & IfM C S - B ) 

g| 7 U p I RES-DSL(D8$^$SLt 

if JObti* I R S — 1 ©94 1 #Ba>^n*>>$&*££<D:>|-U:J 
K ( Y 9 4 1 ) fc.feU'^^^-y ^ h gfc T7 7 f 1 

/ V h — JU 3 - ^T^-if E&&(7) SH2N K>-f> (White, 
M.F., Diabetologia 1997, 40, S2-S17) £ffil^fco 

|tlfBMCS-A|ZY941 £ s MCS-B|CSH2N$j|ALf: 
p I RES-DSL (Y/S) ipRL-TK^^$-SCHO- 
H I RKi&;£Ml::£&5jt£-fe!-fco 
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Emcp I RES-DSL (Y/S) 0) $ j£ £ * L fc „ 
*f , 6^iJl^U- Htj3t2/ig©^7^5 K (pi RES- 
DSL ( Y / S ) ) fc «fc O . 02ng(7)=I>hP — J^^St-' 
(pRL-TK) KHO-H I RSBIBSlCh^^X^x^va^L 

fco 4 5 ^ma^m'ik. F B S 1 . O x 1 O" 7 

M CD t h ^ > V zl 'J > & j& "Cr U CHO-H I R $i Ife £ 7 2 8$ 

m. 3^m. t$&tfsftmt%m (3 7°o lt$ij&l/c 0 5#m% 

^ > 'J >M&CDR L U (c J: 6S§ft&J££El Qlc^Lfco 
CHO-H I R|»tf'f>J'a<J^|:J:U7 2HB, 3 ^fel , £ 

O , O. 73, O. 1 BT?fcofc, *fc, -f > 3. 'J > £ £ L> 

iS^&T*i$gL*:ll$(Z)3ig5fc5£j£ (a'^^^^K) tt, 0. 1 5 
fey, >i>3. 'J >#]3ifc£*7^fci£m<!:l3:l£l^T!ifc6C £ 

$ £ IC % 3 B# ffl &± •< > v =l 'J > {C £ $ flj % £ *7 o RgCO R L U 
.fcot'J >iib$tlfcY 9 4 1 ^Zf^ K (941|lfl)7iyi = 

^n*>>) tSH2N0f5Ifi<)^fflH^l:J:§4.fl)tJjy < ^6 

f Y941 K ifc It & ^ Q V £ > V a «J > «J -fe ? $ 
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-ic J: oT 'J >»fc£;fcfcl*77->»*l=&ifc Lfc Y 9 4 1 fcJI 

ju v ^ x =? - m n% \t a v *? v 7 y k 1 in a g-e & o t= c t> f> , 

Y 9 4 1 ©f □ v >C7) 'J tj S H 2 N £ £ G R PiUtB S ft ffl 

JfflUtCHO-H I _ R «BU& |C fc If & -f >*>:x 'J >3§fggaif t§5 

*-r, R L >*/a 'J >S£ttc#t±£filS8Lfco CHO- 

H I R £ Tiijffi <?> £ y |C p I RES-DSL (Y/S) tpRL- 
T K -C*jB3R L7i&, fTlBCD^^I? 1 . O x 1 o - ,3 ~ 1 . Oxio 

RLUK t |:&$6ft&Jg£E)1 llC^Lfco 

ui±i^ l < mm l 1 33 y , zw^isiuot:, i^t-iai 
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*fr, qg?Llft%$lllfl&£fclx-Ct,ffiKX< ieS-I6SffiIftffl$ 
fl? firsts, 

fi 6 K*i SflF ffl <D «« $ tt« IB -C ffi ft 1= #«f t- * Z i: *< Pi fil i * c 
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P— 

2. intein <D N - 3fc« flW <D # U * K fc «»£ 6 0 N - 5|5 » 
ffil] 0 7K 'J * ? * K £ # ? □ - ~J a £ » i nte i n <D C - ^ 5g <R>J 

± -km $ * t & ii 2 o) s a s - m & ®*a ffln?4fr m f 

5 . intein #^0d3$<Z) D n a E X & 6 II * £ 2 * fc li 3 <D ^ 

6 . 4I!tt£aft<£%ga-?&*!fi4i9( 2 fcl^ L 5 (J) ^ttifrvm. 
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9 . 363fettiiB*A<jUi/7 i -Z&Zm-Xm 8 0)161-1 

iftfflfl)«iif»i, 
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